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(57) ABSTRACT 

Error concealment of an erroneous pixel in a line of 
pixels is provided by adaptively using a large number of 
adjacent correct pixels along the same horizontal line. 
The invention discards any corrupted adjacent pixel 
which would be used in the calculation for a replace- 
ment pixel value, while modifying, the weighting of the 
remaining adjacent correct pixels in accordance with 
the error pattern generated by the corrupted pixel or 
pixels. An overflow detection circuit also is included, 
which provides an acceptable replacement pixel value 
rather than using the imacceptable overflow value. 
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replacement pixel for the erroneous pixel by averaging 

HORIZpNTAL ADAPTIVE ERROR pixels in a selected direction if the infonnation in said 

CONCEALMENT SYSTEM FOR COMPONENT direction is less than a preselected threshold, and aver- 

DIGITAL TELEVISION SIGNALS aging pixds in another direction if the information m 

5 said direction is greater than the selected threshold. The 

This is a continuation of copendmg application Ser. more typical of such schemes gei^rally uses only two 

No. 07/63W87 filed on Dec. 21, 1990 now abandoned. directions of adaptive filtering, uses simple averaging 

BACKGROUND OF THE INVENTION suirounding samples be 

error free. This Imuts the type of picture material and 

The invention relates to an error concealment system 10 the error levels generally pr eferr e d for adequate con- 
fer component digital video dgnal systems and, in par- ccalment. In addition, such systems generally imple- 
ticuiar, to an error concealment system which replaces ment the ads^tion process by lookmg in a single direc- 
an erroneous pixel by adaptively filtering a large num- tion such as, for example, the horizontal direction. 
t>er, e.g., 16, adjacent horizontal pixels, half on each In an alternate ooncealmeot scheme, a replacement 
ade. while uniquely weighting the pixel values being 15 pixel may be provided from pixels extending in several 
used in the calculation to compensate for any corrupted directions from the erroneous pixel. The replacement 
adjacent pixels. pixels taken firom any of the directions generally lie 

As is well kntjwn in the art, errors occur in the han- along a respective hue which passes throu^ the errone- 
dling of video signals such as, for example, when re- ous pixel The correction value in the direction having 
cording and reprodudng tdervision signals via magnetic 20 the smallest value is used to replace the erroneous pixel, 
tape record/reproduce, systems. Snx^h errors occur, for In the event one pixel in a particular direction is incor- 
cxample, due to noise or to dropouts occuring during rect, the accmnnlatcd value derived from that line of 
the record/reproduce process, and cause the corruption . pixels is discarded entirely. Thus, the rq>Iaccment val- 
of the reproduced signals. That is, the reproduced tde- ues from one or more directions may be discarded in 
viaon signal does not correspond exactly to the original 25 their entirety and accordingly, valid saii^>les in sudi 
signal, and the resulting displayed television picture is direction also are not used in any way to calculate the 
degraded. optimum concealment replacement value. It foUows 

There arc two main approaches to dealing with er- therefor that this system requires that all surrounding 
rors in digital television signals. The first ^roach is samples be error free. Although this scheme is preferred 
error correction, which involves the production aiuliise 30 to the two direction scheme ofprevious mention, it does 
of additional data signals purely for the purposes of not provide an optimized concealment system since it 
error detection and correction, wherein the additional does not utilize all adjacent pixels that are valid in the 
data sgnals otherwise are redundant While the error calculation for a replacement pixel, but instead discards 
correction process provides preferred results, it requires valid adjacent pixels in a direction in which a corrupted 
an excessive amount of additional data and thus cannot 35 adjacent pixel is found, 
generally be used as the sole means of dealing with . ^ 

errors. SUMMARY OF THE INVENTION 

The second approach is error concealment, and is the The present invention overcomes the shortcomings 
process of concern in this application. Concealment of the prior art in that it provides preferred concealment 
utilizes the replacement of an erroneous data signal by a 40 of errors in a component signal system under more 
data signal generated from available uncorrupted data varied picture and error conditions. Further, optimal 
signals. In the field of television, the concealment apr concealment is provided employing a relatively simple 
preach relies largely on the strong correlation that ex- FIR filter which, however, contains a large number of 
ists in a television signal, to provide accuracy. In the taps for deriving a pixel replacement value from a single 
case of such television signals which contain large 45 horizontal line of adjacent pixels. To this end, the inven- 
^ounts of rediindancy, individuai bits usually do not tion system replaces an initial erroneous pixel by evalu- 
contain vital information. Thus knowledge of errors in ating, for example, of the order of 16 correct pixels 
the signal may be exploited to majntnin acceptable sig- which lie along the same horizontal line as the emme- 
naJ quality. It may be said then that the error conceal- otis pixel, and by then weighting the pixels to oompen- 
ment . process simply ocmmts d hiding the error. For SO sate for any incorrect pixels which are being used in the 
example, if an error detector indicates that the digital calculation for the replacement sample. In particular, 
word corresponding to a pixel, that is, to a video sam- the invention expands the filtering process to eight pix- 
pie, contains an error that cannot be corrected, such ds on etther horizontal side of the erroneous pixel. This 
error tnay be hidden by replacing the ernmeoitt pixel by increases the bandwidth significandy so that picture 
an interpolated pixd whose value closely s^roximates 55 material containing fine detafl can be adequately con- 
what would be the correct pixel value. cealed for errors. In addition, tiie filtering process also 

As well known in the art, there are various mterpola- is adi^ytive in that adjacent corrupted pixels alozig the 
tion t rc hniqiTC S used in provkiihg error oonceahnent in horizontal Hne are not used in the filtering process, and 
cither a television composite signal system, or a compo- the weighting coefifidents of the remaining good pixels 
nent signal system, which technique izidude, for exain- €0 which are used in the calculations are modified accord- 
pie, previous, pixel repetition, extre^lation uang two ingly» to. allow the proper concealment of a wide vari- 
or more previous pixds and interpolation between pre- cty of error conditions. That is, the error pattern of the 
ceding and following pixels. adjacent pixels is used to modify previously selected 

Typical of error concealment schemes used in com- weighting coefficients of the remaining adjacent good 
ponent signal systems, are sdbemes wbxh determine the 65 pixels. Optimal values for the weighting coefficients are 
amount of information from pixels which extend in a calculated by computer simulation u^g a digital Pre- 
selected direction alcmg a line passing through an erro- quency sweep pattern and mtntmiy4«g the mean squared 
neous pixel. More particularly, such schemes provide a error of the pixel replacement value. The n^ advantage 
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is to create a digital filter with acceptable error charac- signal independently of the chrominance signal. The 

teristics with f na x i m n m bandwidth for best image qnal- signal is si^yplied as 8 bit video data to a plurality of 

rty. serially connected registers 13-27, via the bus 12. As 

Thus, the invention provides an error concealment may be seen, the register 20 is a centrally located regis- 

technique for preferably a component video signal sys^ 5 ter. with seven registers 13-19 successively preceding 

tern, which adaptively uses a large number of adjacent the register 20, and with seven registers 21-27 succes- 

correct pixels in the horizontal direction to provide the sively following the register 20. However, the register 

concealment information. I n particular, the inventio n 20 is a double register, wherein the first of the registers 

techniguedjscar ds any corrupted adia^t pixel to be is the center register which supplies the erroneous pixel 

f tiscdm^thej ralcuIafiOTrfor the replacement pixd val ue, 10 and which accordingly is not used. The second of the 

wfiHemodifying the wdgteig of the remaiiiing adja- double register is used as the output of roister 20. Thus 

cent 'c^trrect pixds in accordance with the error pattern the FIR filter 10 generally B a symmetrica] filter about 

resulting fr om the corrupted pixd or pixels. In addition, its center. The 8 bit video data, whether a luminance 

tfie invention multiplies the pJuraiityof'piXfels by the signal or chrominance difference signals, are conseco- 

re^)a:tive selected and modified wdghtmg confidents 15 lively delayed by the series of registers 13-27, with each 

and, if the modified weighted sum of the products ex- sample being delayed by one clock time mterval. Thus, 

cceds a sdected range of vali4 v^fje^^yaln^ detects in essence, the registers 13-27 define a long shift regis- 

^h condition and uses, for example, the iaost recent ter. The samples are available at the outputs of respec- 

valid pixel value rather than the imacceptable overflow live registers in a continuous block along the horizontal 

value. 20 line. Thus, there are 16 san^>les available starting at the 

BRIEF DESCRIFnON OF THE DRAWINGS T! ""^^^ "^"^ "^j^ 

The video data mput bus 12, as well as the output of 

FIG. 1 is a pictorial view of an erroneous pixel and each of the registers 13-27 are, in turn, coupled to re- 
the large plurality of successively adjacent horizontal q>ective multipliers of a scries of multipliers 2^-43. The 
jnxels used to provide error concealment information. 23 outputs of the multipliers 28-43 thence are coupled to 

FIG. 2 is a block diagram depicting an embodiment an adder , means 44. The registers, multiplier and the 
of the invention combination. adders means comprise in essence the ITR filter 10 of 

FIGS. 3 and 4 are schematic diagrams of the error previous mention, 
pattern r^iister and overflow handling circuits of the A second mput to the multipliers 28-43 is supplied by 
block diagram of FIG. 2, 30 a scries of programmable read only memories (PROM) 

DESCRIFnON OF THE PREFERRED the preferred o^bodnnent described herra by 

PMRnrnMPTsJTQ ^"-"^^"^ way of example. The PROM's supply sets of coeffid- 

EiviiM^i^iivuiiN 1 :> ents to the multipHcrs, 28-43, which then respectively 

Referring to FIG. 1, there is depicted a plurality of multiply the pixel sample supplied thereto by the coefii- 
pixels (hsposed sequentially adjacent on the same hori- 35 cient supplied from the PROM's 48-58. Since the filter 
zontal line as an mitial erroneous pixel. Valid pixeb are 10 is a symmetrical fiJter about if s center, (exc^t as 
designated by an O, while the erroneous pixd is desig-\ discussed below) the very first and last samples from the 
nated by an X. By way of example only, and as fiirther \^input bus 10 and the register 27 respectively, are multi- 
described below, each pixel vahie supplied to the error \ilied via the multipliers 28 and 43 by the same coeffici- 
conceahnent system is digitally encoded in 8 Irfts and is 40^t supplied by the PROM 48. Likewise the second 
accompanied by an gror flag of 1 bit The latter bit / sample firom register 13 and the second-to-last sample 
mdicates whetner an associated adjacent pixel is valid^ fixmi register 26 are multiplied, via the multipliers 29 
orerrgieous. The digital samples «)rrespanaing to ine and 42, by the same coefficient from the PROM 49, and 
erroneous pixel and the successively adjacent pixels are so on down the line of registers 13-16 and 23-27 and 
made available in a serial stream as described hereinbe- 45 PROMs 48-52. The use of a symmetrical filter is advan- 
low in the discussion of FIGS. 2 and 3. In accordance tageous in that it is a linear phase filter which does not 
with the invention, and by way of example only, the suffer phase distortions, and b a filter with a more cco- 
technique generally provides ei^t yc cessiv e pixels nomical configuration. However, it is understood that a 
mmediately preceding and i mnydifltftlv l611owing1Ee " separate PROM may be provided for supplying a cocffi- 
errone ous pix el on t he same Horizontal lineT 30 dent to each of the multipliers, particularly if the filter 

RcftTriug niSw to MU. 2, there IS lUustr^ed by way is not symmetrical, or partiaOy non-symmetrical, or 
of exan^le, a circuit for performing the adaptive error partially non-symmetrical. To this end, the PROMs 
conceahnent of the invention. The iq>pcr half page of 53-58 supply respective coefficients to the multipliers 
the circuitry consists essentially a finite hnpvdse re- 33-38, wherry the samples firom the registers 17-22 are 
spouse (FIR) fiher 10, which has the capability of 55 mult^liedby their respective coefBdent Such a config- 
changeable coeffidents at any sample pomt. Generally oration allows more flexibility of operation while rednc- 
FIR filters have fixed co^dents which can not be tng the hardware requirement 
dianged on a saniple4)y-sample basis. Thus the FIR In turn, the PROMs 48-58 are driven by an error 
filter 10 of FIG. 2 typically is termed a time variant FIR pattern register 60 via a bus 62, in response to an error 

60 flag signal input on an error fl^ line 64. The error flag 

A VIDEO DATA IN signal is supplied on an input may be, for example, a 9th bit extracted from the video 
bus 12 and may comprise, for example, a lummance data signal supplied to the mput bus 12, which hit ac- 
component agnal or a color signal formed of chromi- companies and validates en* invalidates the ngmnifltfd 8 
nance components (R-Y, B-Y). Thus, the present error bits of video data supplied to the multipliers 28-43. The 
concealment system generally jprovides the conceal- 65 error flag indicates whether the respective 8 bits of 
ment process for a baseband video signal such as, for video data being supplied to the multipliers is in fact 
example, a component color tdevision signal. A sepa- corrupted. Thus the error flags are provided at the 
rate channel is provided for processing the luminance dod^ rate and are stored in the error pattern roister 60 
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ID a onc-for-one relationship with the incoming video The output of switch 74 also is coupled to a register 78 
data on the input IZ The error pattern register 60 is in which provides dther the calculated replacement pixel 
essence a bank of 16 registers, each only 1 bit wide. The sample, or passes the valid pixel sample, as the VIDEO 
resulting error pattern SELECTION signal commensu- DATA OUT signal via a bus 80. The overflow detector 
rate with an existing error pattern is supplied to the 5 68 provides a control signal for switching the switch 
PROMs 48-58, and is an II bit binary control agnal means 72 to either the VALID or OVERFLOW switch 
which selects that set of coefficients which corresponds position. The error pattern register 60 provides a con- 
to a specific pixel error pattern. trol agnal via a line 84 for switching the switch means 
It may be seen that the PROMs 48-58 are driven by 74 between the ERROR or NO ERROR switch posi- 
the error pattern determined via. the error pattern regis- 10 tions. 

ter 60. Given the configuration of 8 successively adja- As may be seen from the block diagram, if the system 
cent bits on either side of the erroneous pixel, there are pverilows, the overflow detector 68 detects the condi- 
16 bits oferror pattern possible. That is, there are 2i^or tion and switches the switch means 72 to the OVER- 
6S,000 error patterns possible. The values of the sets of FLOW position. The last good saii^>le which is avail- 
coefficients are determined by the error pattern which, 15 able via the register 76 then b supplied as the replace- 
in turn, is determined by the location of a corrupted ment pixel on output bus 80 via the switch means 72, the 
pixel or pixds in the 16 pixels successively adjacent to switch means 74 and the register 78. 
the erroneous pixel shown in FIG. L Thus the PROMs In addition, the switch means 74 provides means for 
48r58 supply the multipliers 29^43 with a particular set insuring that only an erroneous sample b replaced by 
offStercodlicsents based on the error pattern selection 20 the FIR filter 10. In the event that there are no cnone- 
signal 62 supplied by the error pattern r^iister 60. ons or CQrnq>ted 8azz4>les, the valid samples are passed 

The coefficients stored in the PROMs 48-^ may be through the dicoitry via the bus 66, and the switch 
derived by compiiter simulation based on the error means 74, in response to the control signal from the 
patterns possible. The values were derived by a com- . error pattern register 60 on the line 84. Thus, the switch 
puter program that took into account the critical pic- 23 means 74 is kept in the NO ERROR position until such 
ture material provided by a test, pattern such as that time as the error pattern register 60 determines the 
known in the television field as a **circular zone plate^. presence of erroneous |nxe] and changes the switch 
The computer then generates a coefficient for every means 74 to the ERROR position to pass the calculated 
combination of posable error patterns and determines a replacement pixel During the same time, the register 60 
set of coefficients for each error pattern that would 30 supplies the set of filter confidents determined by the 
provide the best filter response. That is, the ccmiputer error pattern to the multipliers. Thus, die video data 
program determines the coefficients that produce the output on the bus 80 is either any valid pixel samples 
maximum possA^le bandwidth with minimum accept- supplied to the video data input bus 12, or are replace- 
able level of ripple for the pass band of the respective ment pixel samples generated by the FIR filter 10 and 
bandwidth. Once the sets of coefficients for each filter is 35 supplied via the bus 70 and switch means 72, 74. 
determined, liie coefficients are programmed into the There are various drccdt configurations for the adder 
PROMs 48-58. It follows that for any possible error means 44 of FIG. 2 which are capable of adding a large 
pattern that may exist in the pixels successively adjacent plurality of values such as the 16 samples herein. For 
an erroneous pixel, and in response to the error pattern example, an adder tree configuration may be utilized 
signal on the bus 62, the PROMs utstantly supply the 40 which successively adds selected groups of samples 
correqxmding set of coefficients which are required to through successive addition stages. Further, multi-tap 
calculate the best replacement pixel value for the erro- FIR filters, and the PROMs 48-58 and thdr connec- 
neous pixel. tions to the FIR filter, are generally known m the art. 

Further in accordance with the invention combina- Accordingly, these components therefore are not fur- 
tion, an overflow circuit is provided to determine 45 ther describnl herein. 

whether the large number of bits being added exceed There are also alternate processes for supplying a 
the range of 8 bits, or whatever number of t»ts arc being replacement pixel in the event of overflow of the sys- 
used. In addition, a NO ERROR bus 66 is provided to tem. For example, upon the detection of an overflow 
the overflow circuit, whereby valid pixd samples are condition by the overflow detector 68, circuitry may be 
supplied to the overflow circnit. In response to the 50 provided in place of that shown in FIG. 2, which dip 
error pattern register 60, the valid samples are by- the sample value supplied by adder means 44 on bus 70 
passed around the FIR filter 10 in the event that no to some maximima value. For exano^e, if the range of 
erroneous or corrupted pixels are d^ected in the video values varies from binary — 128 to a + 127, a resulting 
data stream, and are supptied as a video data output value greater than + 127 is dq^ped to some value less 
agnal as discussed bdow. 55 than 127, etc Thus aD the binary vahies from the FIR 

To this end, by way of exan^e in FIG. 2, an over- filter would be valid and supplied to the VALID input 
flow detector 68 and a VALID input of a first switch of the switch means 72 for subsequent output as the 
means 72 are coupled to the adder means 44 via a bus 70, pixd rq;>lacement value. 

and receive therefrom a replacement pixd sample gen- Referring now to FIG. 3, the error pattern register 60 
crated by the FIR filter 10. The on^nt of the switch 60 is further shown tn schematic. The error flag cm the 
means 72 is coupled in turn to an ERROR input of a input line 64 of previous mention is supplied to the 
secOTd switch means 74. The output of the register 26 register 60, along with a blanking signal such as hori- 
comprises the NO ERROR signal on bus 66, which is zontal or composite Nanking on a line 86. The signals 
coupled to the NO ERROR input of the switch means are supplied to a N AND gate 87, which, in turn, is 
74. Bus 66 provides a path for the valid data sample 65 coupled to the first of two banks of roisters 88; 90 
when there is no erroneous or corrupted pixd. The which provide 16 serial 1 bit registers dodced in syn- 
output of switch means 74 is fed back to an OVER- chnmism with the registers 13-27 of FIG. Z The blank- 
FLOW input of the switch means 72 via a register 76. ing signal on line 86 disables the error pattern register 



5,231,680 



10 



15 



60, whereby the conceahnent process is not perfonned 
during a blanking interval. The registers 88, 90 are cou- 
pled to an OR gate/PROM circuit 92 and a register 94, 
wherdn circuit 92 and registers 88, 90 together provide 
the error pattern SELECTION si^ial on bus 62 extend- 
ing to the PROMs 48-58. The register 94 supplies a 
blanking agnal to a first of two registers 98, 100 which, 
in turn, provide the control signal on line 84, and to a 
NAND gate 101 which controls the switching of the 
switch means 74 of the overflow circuit (FIG. 4). 

The enbr pattern register 60 shown in FIG. 3, in- 
cludes the OR/PROM circuit 92 by way of example 
only, as a means for simplifying the number of compo- 
nents required, as well as to add flexibility to the drcait 
operation. The OR/PROM drcnit 92 provides a form 
of coarse compression by simultaneously **«aTntnmg a 
pair of error flags on the most distant pixels relative to 
the erroneous pixel. More particularly, the dicnit 92 
examines the five outermost pixel samples at either 
extreme of the erroneous pixel, and OR*s pairs of the 20 
symmetrical samples values together to provide one 
flag for each symmetrical pair of samples. This reduces 
the number of controls iteeded from 10 to 5 and pro- 
vides a more manageable circuit. If either of a pair of 
pixels is corrupted, both pixel samples are discarded. It 25 
b understood that the OR/PROM circuit 92 could be 
delected and error flag signals could be supplied to 
control the examination of each of the outermost five 
pairs of pixels independently. 

Referring to FIG. 4^ the compcments 68, 72, 74, 76 30 
and 78 of FIG. 2 are shown in schematic, and illustrate 
an implementation for detecting an overflow condition 
in the FIR filter 10, for correcting the situation, and also 
for providing a bypass path for supplying the original 
input video data to the output bus 80 in the event there 35 
are no erroneous or corrupted pixels. FIG. 4 further 
shows the VALID replacement sample signal supplied 
via the bus 70, and the NO ERROR signal supplied to 
the switch means 74 via the bus 75. The switch means 72 
and r^^ster 76 operate together to supply the function 40 
shown in block in the FIG. 2, that is, to circulate the 
most recent valid sample back to the OVERFLOW 
input of the switch 72. The output from the overflow 
circuit is shown as the VIDEO DATA OUT signal on 
output bus 80. 45 

It may be seen that the overflow detector 68 is essen- 
tiaUy a comparator which compares two digital words 
to determine if one value is greater or less than another 
value. Thus the overflow detector 68 can. detect if the 
adder means 44 is exceeding its range. The rest erf* the 50 
overflow circuitry then provides feedbax^ from the 
register 76 in the event of an overflow condition to 
thereby supply the most recent valid sanqile as the re> 
placement pixel value on the outpm bus 80. A signal 
herein labeled ON/OFF is siqipHed on a line 81 to tl^ 55 
NAND gate 101 and provides means for enabling or 
disabling the overflow drcuttry in response to, for ex- 
8n^>le, a computer command. 
It is understood that the drcuit of FIGS. 2, 3 and 4 
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are di^licated in a system handling a component color 60 ing indudes: 



registers, wherein there are two registers for every 
register m the FIR filter 10 of FIG. Z Thus the R-Y 
samples are available at the outputs of their respective 
mtihipliers on one clock cycle, smd will be shifted down 
one regster at the next dock cyde. At this time the B-Y 
component is available from their respective registers. 
Thus the R-Y and B-Y component samples are aher- 
nately calculated every clock. 

In view of these and other modifications, it is in- 
tended that the scc^ of the invention be defined by the 
following claims and their equivalents. 

What h claim is: 

L A method for concealing an erroneous pixel in a 
Hue of pixels of a video signal, wherein each pixd is 
associated with a co r responding filter coefificient, and 
wherein an error flag indicates the presence of an erro- 
neous pixd, cominismg the steps of: 
denoting the presence of said error flag indicative of 

said erroneous pixd in the line of pixels; 
in response to the erroneous pixd presence, indicat- 
ing the presence of a oorrnpted pixd in a prese- 
lected number of preceding and following pixels 
successivdy adjacent to and on the same line as the 
erroneous pixel, which preceding and following 
pixels represent a corresponding adjacent pixd 
error pattern indicative of the presence of any 
corrupted pixd and of remaining tmcorrupted pix- 
els; 

discarding the use of said any com^ted pixd; 

modifying the filter coefficients of remaining un cor- 
rupted pixels of said preselected number of adja- 
cent pixels preceding and following the erroneous 
pixd to compeiisate for the effects of discarding the 
iise of the corrupted pixd; and 

calculating in response to the modified filter coeffid- 
ents a replacement pixd for said erroneous pixd 
from the remaining uncorrupted pixds of the pr^e- 
lected ntunber of adjacent pixels. 

2. The method of claim 1 induding: 

storing oii the order of from six to ten pixels corre- 
sponding to the preceding and following pixds of 
said presdected number of pixels successively adja- 
cent and on the same line as the erroneous pixd; 

discarding the use of said any corrupted pixd of said 
stored pixels in response to the step of indicating; 
and 

modifying the filter coeffidents of the remanung 
stored uncorrupted pixels in accOTdance with the 
error pattern caused by any discarded corrupted 
pixd. 

3. The method of claim 1 wherein: 

the step of modifying indudes siqiplying a plurality of 
sets of filter coefficients indicative of different adja- 
cent pixd error patterns; and 

utilizing one of the plurality of sets of filter coeffid- 
ents in response to the step of indicating to cdcu- 
late said rq>]acement pixel 

4. The m^hod of daim 3 wherein the step of supply- 



television signal. That is, a* circuit is required for the 
luminance component and anothd drcuit is required 
for the chrominance R-Y, B-Y components. The filter 
for the chrominance circuit is one-hiBLlf the of that 
shown in FIG. 2, mainly became there are one-half as 65 
many chrominance samples as luminance samples in the 
component color tdevision signal Mu]tq)lexing of the 
R-Y, B-Y components are handled by a double set of 



storing eadi of the plurality of sets of filter coeffid- 
ents in a readable storage. mean^ and 
retrieving said one of the i^nrality of sets of filter 

coefficients in response to the step of indicating. 
5. The m^hod of daim 1 induding the steps of; 
detecting a oonditipn wberem the vahte of the re- 
placement pixd is not within a inesdected range of 
valid video values, whidi condition invalidates the 
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rq>lacement pixel calculated daring the step of 
calculating; and 
providing a substitute pixd value to replace the in- 
valid replacement pixel. 

6. The method of claim 1 including the steps of: 
deleting the steps of discarding and modifying when 

the step of indicating fails to determine the pres- 
ence of a com^ted pixel; 

calculating the replacanent pixel from the uiK»r- 
rupted preselected number of adjacent pixels; and 

putputting the corre^xmding unconupted line of 
adjacent pixels with the calculated r^laccment 
pixel. 

7. A circuit for concealing an erroneous pixd in a line 
of pixels of a video signal* including fQtcr means having 
a plurality of taps corre^xmding to the line of pixels and 
having a Hkc plurality of filter coefficients, vt^icrein said 
errOTeous pixel is indicated by an error flag, compris- 
ing: 

means for indicating an error pattern defined by a 20 
corrupted pixel among uncorrupted pixels in a 
preselected number of adjacent pixels preceding 
and foUowing the erroneous pixel in the line of 
pixels; 

means responsive to said indicating means for dis- 25 
carding the use of any corrupted pixel which along 
with the uncorrupted pixels define said error pat- 
tern; 

means for modifying the filter coefficients in accor- 
dance with said preceding and foDowing adjacent 30 
pixels defining sadd error pattern to compensate for 
the effects of discarding the use of said any cor- 
rupted pixel; and 

means for calculating a replacement pixel for said 
erroneous pixel from said uiicorrupted pixels of the 35 
preceding and foUowing pixels defining said error 
pattern in response to the modifying means. 

8. The circuit of claim 7 including: 
noeans for providing an error flag to the indicating 
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s defmed as the generation of a replacement pixel 
value which is not within a preselected range of 
valid video values; and 
means responsive to the detecting means for generat- 
ing a substitute pixel value to replace the erroneous 
pixel 

12. The circuit of claim 11 wherdn the generating 
means includes means responsive to the detecting means 
for retainmg a most recent valid replacement pixel for 
use as the substitute pixel value in the event of the over- 
flow condition. 

13. A circuit for concealing an erroneous pixel in a 
fine of pixels of a video signal* tnclmfing filter means 
havmg a phirality of taps for supplying respective pixels 
of the line of pixels, wherein the presence of said errone- 
ous pixel h ind ica ted by an error flag, comprising: 

means re^xmsive to the erroneous fnxd presence for 
providing a sdection signal indicative of an error 
pattern caused by a corrupted pixel among uncor- 
rupted pixels in a preselected number of pixels 
preceding and following the erroneous pixd in the 
line of pixels 

readable memory means for supplying digital signals 
representative of respective filter coefficients for 
said uncorrupted inxels, which coefficients have 
been modified in response to the selection signal 
provided by the providing means; 

a plurality of multipliers for multiplying respective 
pixels of the line of pixds by r e sp e cti ve said digital 
signals si^Hed by the readable memory means to 
provide multiplier output signals corresjxmding to 
a plurality of product values; and 

smnming means liespon^ve to the multipliers for gen- 
erating a replacement pixel value for said errone- 
ous pixel fixnn the plurality of multiplier output 
signals. 

14. The circuit of claim 13 wherein said readable 
memory means contain a plurality of sets of fDter coeffi- 
cients indicative of different error patterns in the prese- 



means which is indicative of a corrupted pixel; and 40 lected number of preceding and following pixels. 



said indicating means includes an error pattern recog- 
nition means rcqxmsive to said error flag for deter- 
mining the error pattern. 

9. llie circuit of claim 7 wherein the modifying 
means include: 

means for storing a plurality of sets of filter coeffici- 
ents indicative of different error patterns in the 
preselected number of adjacent pij^l^ and 

said storiiig means supplys one of the plurality of sets 
of filter coefficients to the calculating means in 
TCspoDSc to the indicating ineans. 

10. The circuit of daim 9 wherein the storing means 
include a fdurality of programmable memories for str- 
ing the plurality of sets of filter coefficients indicative of 
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15. The circuit of claim 14 wherein dUe providing 
means includes register means having a plurality of 
outputs corre^K»iding to the plurality of taps, for deter- 
mining the presence and location of any corrupted 
pixel; and 

said readable memory means being nspoosivc to the 
register means to supply one of the plurality of s^ 
of filter ooeffidents to the plurality of multipliers. 

16. The circuit of claim 13 ^titerein: 

said providing ineans bypasses the Hue of pixds 
around the multipliers and summing means in re- 
spoDSC to the absence of an erroneous frixel, to 
supply tibe line of pixds as a video signa] output 

17. The circuit of daim 7 wherein the filter ineans is^ 



different error patterns, said programmable memories 55 a symmetrical fiilter, wherein the discarding m^t*< dis- 



being reqxmsive to said indicating means to supply one 
of said plurality of sets of filter coefficients corre^xmd- 
tng to the assodated error pattern. 
11. The circuit of daim 7 induding: 

means for detecting a data overflow condition in the 60 pairs of pixels when one pixd of the pair is corrupted, 
calculating means, wherein the overflow condition 



cards the cornipted pixd in one half of the synunetrical 
filter, and further discards a pixd lAinch is the symmet- 
rical comi^ement of the corrupted pixd in the oppodte 
half of the filter, to thus dbcard the use of symmetrical 
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